Microscope-SFG setup:
Figure S1 Picture of the microscope -SFG setup
Orientation Determination:
To quantify the orientation of a peptide on MoS 2 surface, we need to know the length of the alpha helical structure: Fig 3 displays the relationship between the measured SFG ppp vs. ssp signal strength ratio and the tilt angle of an alpha helix with different lengths. Simulation results showed the alpha helical component should contain ~19 amino acid residues, therefore we included the results for a helical structure with 17 to 21 residues. Fig 3 also shows that the variation of the amino acid number only slightly influences the relationship between the measured SFG signal strength ratio and the tilt angle of a helical structure.
From the fitted SFG ssp and ppp spectra collected from the wild type hybrid peptide on MoS 2 , shown in Fig 2a, the χ ppp /χ ssp ratio was determined to be 1.62, corresponding to a tilt angle of s3 For the mutant A, the measured χ ppp /χ ssp ratio was found to be 1.64, similar to that measured from the wild type hybrid peptide on MoS 2 . Such a ratio correlates to a tilt angle between 15° to 25° versus the surface normal.
SFG and simulation results of mutant A2:
Figure S2 
Simulation method
The interactions between wild-type/mutant peptides and the MoS 2 surface were simulated using a coarse-grained model developed by Wei et al. 2 . This generic surface potential model used in this research is the well-studied Karanicolas-Brooks Go-like protein model. 
The parameters (shown in Table S2 ) used in this work were determined in the previous study. 6 The wild-type peptide structure was built based on an -helical structure template. Site mutations were performed for the mutant sequences using the MMTSB tool set (www.mmtsb.org) with energy minimization. Since the coarse-grained model is based on the Karanicolas-Brooks Go-like model, the peptide structures were built also by the MMTSB tool set (www.mmtsb.org) based on the obtained atomistic structures.
The initial pose of a peptide is standing-up with C-termini close to the MoS 2 surface with a distance of 8 (the peptide was totally adsorbed to the surface with other initial poses). Three Å independent replicate simulations were performed for each system. Simulation time step was 1 fs and 10 million steps were performed for each MD simulation. All simulations were performed under NVT with the temperature at 298 K, which was maintained by 3 NoseHoover thermostats and the mass of . 10 -26 Å
